A hydrolytically-tunable photocrosslinked PLA-PEG-PLA/PCL-PEG-PCL dual-component hydrogel that enhances matrix deposition of encapsulated chondrocytes.
In this study, a series of photocrosslinked hydrogels were designed composed of both poly(lactide)-poly(ethylene glycol)-poly(lactide) (PEL) and poly(ε-caprolactone)-poly(ethylene glycol)-poly(ε-caprolactone) (PEC) macromers. The PEL/PEC hydrogels at ratios of 100:0, 75:25, 50;50, 25:75 and 0:100 were studied for their degradation characteristics and their ability to support chondrogenesis of encapsulated chondrocytes. Difference in hydrolytic susceptibility between copolymers led to different degradation patterns where higher PEC content correlated with slower degradation. Increased chondrogenic gene expression was observed in chondrocyte-laden hydrogels within a 4-week culture period. Biochemical and histological evaluations revealed significant accumulation of extracellular matrix proteins such as glycosaminoglycans and collagen in the 50/50 hydrogel owing to appropriate tuning of hydrogel degradation. These results demonstrate that the dual-component photocrosslinked hydrogel system is suitable for use as scaffold to support chondrogenesis and, moreover, the tunability of these systems opens up possibilities for use in different cell culturing applications. Copyright © 2014 John Wiley & Sons, Ltd.